Febuxostat Prevents Renal Interstitial Fibrosis by the Activation of BMP-7 Signaling and Inhibition of USAG-1 Expression in Rats.
Renal interstitial fibrosis (RIF) is a common pathology associated with end-stage renal diseases. The activation of bone morphogenetic protein-7 (BMP-7)-Smad1/5/8 pathway seems to alleviate RIF. Uterine sensitization-associated gene-1 (USAG-1), a kidney-specific BMPs antagonist, is associated with the development and prognosis of several renal diseases. Febuxostat is a xanthine oxidase inhibitor that can attenuate the renal dysfunction of patients. The purpose of this study was to investigate the effects of febuxostat on renal fibrosis and to clarify the mechanisms underlying these effects. Rats were randomly divided into 6 groups termed a sham-operated group, a unilateral ureteral obstruction (UUO) group, 3 doses of febuxostat groups (low, intermediate and high doses) and a sham group treated with high-dose febuxostat. After 14 days, renal function, relative kidney weight, accumulation of glycogen and collagens were examined by different methods. Expression of α-SMA, transforming growth factor-β1 (TGF-β1), BMP-7 and USAG-1 was detected by western blotting and RT-PCR, respectively. The phosphorylation level of Smad1/5/8 was also quantified by western blotting. The renal function was declined, and large amounts of glycogen and collagens were deposited in the kidneys of UUO rats compared with the rats in the sham group. Besides, expression of α-SMA and USAG-1 in these kidneys was elevated, and the TGF-β1 was also activated, while the BMP-7-Smad1/5/8 pathway was inhibited. Febuxostat reversed the changes stated earlier, exhibiting protective effects on RIF induced by UUO. Febuxostat was able to attenuate RIF caused by UUO, which was associated with the activation of BMP-7-Smad1/5/8 pathway and the inhibition of USAG-1 expression in the kidneys of UUO rats.